We present and discuss theoretical and experimental a-axis-projected two-dimensional angular correlation of annihilation radiation (2D-ACAR) spectra from YBa2Cu307 ". The experiment involved an untwinned metallic single crystal of YBa2Cu306 9 at room temperature. The calculations have been carried out within the conventional first-principles band-theory framework based on the local-density approximation; the positron state is treated in the independent-particle model. After the as-observed 2D-ACAR spectrum is corrected for an isotropic background, a good accord is found between not only the overall shape but also the fine structure in the measured and computed spectra, some discrepancies notwithstanding.
In this connection, good consistency in the experimental ' as well as theoretical" ' results using a variety of different methodologies from various independent groups gives great confidence in the 2D-ACAR data and its interpretation.
It has also become clear that, since the positron tends to occupy open volumes as it tries to avoid positively charged ionic cores, the positron spatial distribution in a complex crystal will in general be quite nonuniform.
In the specific case of Y123, the electron-positron matrix element turns out to be weighted in favor of electron states associated with Cu-0 chains. ' ' ' For these reasons, it is most sensible to view positron annihilation to be complimentary to other k-resolved spectroscopies -angle-resolved photoemission (ARPES), de Haas-van Alphen (dHvA), and the emerging technique of high-resolution Compton scattering. ' Each of these possesses its own strengths and limitations. ' Indeed, the full picture of the FS of Y123 has been pieced together via the combined use of several spectroscopies: the electron ridges through 2D-ACAR as noted, the Cu02 plane related "barrels" through ARPES, ' and a small "pillbox" hole sheet through dHvA.
All of these sheets are in essential accord with band-theory predictions.
Although Y123 is the most extensively investigated compound, the application of 2D ACAR to a number of other high-T, materials should be noted.
Much of the existing 2D-ACAR work on Y123 has concentrated on the c-axis projection where the measured 2D spectrum is related to the integral of the 3D electron-positron momentum density along the crystal c axis. This focus is natural, since in a layered material the bands will possess a relatively small dispersion along the c direction, and therefore the FS sheets will tend to be in the shape where N(p~, p, ) and N(p, p, ) Figure 2 illustrates the effect of the background correction. The correction reduces the spectral intensity for low momenta as seen from the upper section; in contrast, there is little effect at mornenta greater than about 6 mrad. Cuts through higher zones, more than 6 mrad away from the center are less affected as seen from the lower section in Fig. 2 . Figure 3 shows the as measured 2D-ACAR spectrum which, as expected, resembles a featureless "mountain. "
III. RESULTS AND DISCUSSION
In order to expose fine structure in the data, the anisotropic spectrum A (p~, p, ) = N(py, p, ) -S(p), (2) obtained by subtracting a smooth surface S(p) from the measured distribution is also shown. The specific function S(p) used here is obtained by smoothing the experimental spectrum. Although the resulting A(p) depends on S(p), the structures in A (p), our main concern, are to a large degree insensitive to the specific choice of S(p). Fig. 4 Fig. 9 shows a reasonable accord between the computed and measured shape of the I Y-I'Z diference. Interestingly, the theoretical p =0 ridge feature is in better accord with the data in Fig. 9 
